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METHOD  OF  OBTAINING  POLYMERIC  MATERIALS 


V.  A.  Berestnev 

Are  known  two  methods  of  orienting  macromolecules,  accomplished  by 
stretching  of  the  heated  polymer  above  temperature  of  vitrification 
or  the  treatment  of  polymer  by  special  catalysts  or  by  modifiers. 

In  the  proposed  method  of  obtaining  polymeric  materials  the 
orientation  of  macromolecules  is  accomplished  by  the  effect  of  electric 
or  magnetic  field,  which  makes  it  possible  to  improve  the  quality  of 
the  obtained  polymeric  materials  and  to  decrease  expenditures. 

Method  consists  of  the  following. 


Monomer  or  the  mixture  of  monomers  is  poured  into  the  reactor, 
manufactured  from  the  nonmagnetic  material  and  which  has  the  form  of 
cylinder.  Reactor  is  placed  into  the  electric  or  magnetic  field,  whose 
lines  of  force  are  directed  in  parallel  to  the  axis  of  cylinder.  Then 
they  start  polymerization.  In  the  generating  polymer  the  aggregates  of 


molecules  are  oriented  in  parallel  to  the  axis  of  cylinder 


According  to  the  second  version  the  fiber  or  film  formed  from  the 
fusion  or  solution  passes  within  the  solenoid.  The  structural  elements 
in  this  material  will  be  oriented  along  the  axis  of  solenoid. 


The  proposed  method  in  the  literature  is  not  described  and  from 
known  sources  differs  in  terms  of  simplicity  of  technological  process, 
in  terms  of  reduction  in  the  expenditure  of  electric  energy,  in  terms 
of  decrease  of  production  areas,  in  terms  of  improvement  in  the  quality 
of  the  obtained  polymer. 

Figs.  1,  2,  3,  4  show  the  versions  of  the  realization  of  the 
proposed  method. 

Example  1  (see  Fig.  1) .  Monomer  or  mixture  of  monomers  with 
initiator  of  polymerization  is  placed  into  reactor  1,  manufactured  from 
nonconducting  electric  current  of  nonmagnetic  material,  and  having 
form  of  parallelepiped  or  cylinder.  Reactor  is  located  between  the 
shoes  of  permanent  magnet  2,  whose  lines  of  force  are  directed  in 
parallel  to  the  axis  of  cylinder. 

The  supply  of  monomer  into  the  reactor  is  accomplished 
continuously  with  speed,  approximately  equal  to  speed  of 
polymerization.  In  this  case  from  bleed  hole  3  of  reactor  will  go  out 
the  uninterrupted  strip  of  material  4  with  the  structure,  oriented  in 
parallel  to  the  axis  of  cylinder,  and  enter  receiving  fitting  5. 

For  the  magnetic  biasing,  electromagnet  has  spool  6. 

Example  2  (see  Fig.  2) .  Molded  from  the  fusion  or  the  solution, 
which  is  located  in  container  1,  fiber (film)  passes  within  solenoid  2, 


located  near  draw  plate  3  in  that  region,  where  the  material  did  not 
have  time  either  to  cool  (if  molding  is  conducted  from  the  fusion),  or 
to  coagulate  or  to  dry  (if  molding  is  conducted  from  the  solution). 

Then  molded  polymer  4  enters  receiving  fitting  5.  Elements  of 
structure  in  this  material  will  be  oriented  along  its  axis. 

Example  3  (see  Fig.  3) .  Metallic  part  (base)  1  is  placed  in  field 
of  permanent  magnet  2.  Dotted  line  shows  the  magnetic  lines  of  force, 
which  are  concentrated  on  the  surface.  If  we  to  the  part  before  or 
after  its  placement  into  the  magnetic  field  apply  varnish  or  paint, 
then  after  their  drying  out  (or  polymerization)  is  formed  a  layer  of 
the  polymer,  in  which  the  structural  elements  are  oriented  along  the 
surface  of  base.  In  order  to  obtain  the  orientation  of  structural 
elements  perpendicular  to  the  surface  of  base,  the  painted  part  must  be 
turned  by  90 °  . 

For  the  magnetic  biasing,  electromagnet  has  spool  3. 

Example  4  (see  Fig.  4) .  Finished  article  1  in  the  form  of  fiber 
or  film  continuously  enters  from  feeding  fitting  2  into  chamber  3, 
warmed  by  preheater  4.  In  this  chamber  by  solenoid  5  is  created  the 
magnetic  field,  whose  lines  of  force  are  directed  in  parallel  to  the 
axis  of  article.  In  this  direction  will  be  oriented  the  elements  of 
the  structure  of  polymer-  The  direction  of  the  motion  of  article  is 
assigned  by  guides  6.  The  tension  of  article  is  determined  by  a 
difference  in  the  speeds  of  feeding  fitting  2  and  removing  fitting  7. 


The  realization  of  method  will  make  it  possible  to  reduce 
production  area  and  to  decrease  power  expenditures  in  obtaining 
polymeric  materials  with  prescribed  properties. 

Object  of  Invention 

The  method  of  obtaining  of  polymeric  materials  and  articles  made 
from  them  with  the  prescribed  orientation  of  macromolecules  with  the 
utilization  of  electric  energy  as  the  source  of  mechanical  force,  is 
characterized  by  the  fact  that,  for  the  purpose  of  an  improvement  in 
quality  and  reduction  in  the  expenditures,  the  process  is  conducted  in 
an  electric  or  magnetic  field. 
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